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D e v e l o p m e n t  o f  t h e  G r e e n  C l o v e r w o r m ,  P l a t h y p e n a  s c a b r a  ( F . ) ,  o n  A l f a l f a  a n d  S o y b e a n  
( L e p i d o p t e r a :  N  o c t u i d a e )  
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2  
S C O T I ,  1 . 1 . ,  A N D  L .  P .  P E D I G O  ( D e p a r t m e n t  o f  E n t o m o l o g y ,  I o w a  S t a t e  
U n i v e r s i t y ,  A m e s ,  I o w a  5 0 0 1 1 ) .  D e v e l o p m e n t  o f  t h e  g r e e n  c l o v e r w o r m ,  
P l a t h y p e n a  s c a b r a  ( F . ) ,  o n  a l f a l f a  a n d  s o y b e a n  ( L e p i d o p t e r a :  N o c t u i d a e ) .  P r o c .  
I o w a  A c a d .  S c i .  8 4 ( 4 ) :  1 4 4 - 1 4 5 ,  1 9 7 7 .  
T h e  d e v e l o p m e n t  o f  t h e  g r e e n  c l o v e r w o r m ,  P l a t h y p e n a  s c a b r a  ( F . ) ,  w a s  
s t u d i e d  u n d e r  c o n t r o l l e d  l a b o r a t o r y  c o n d i t i o n s .  F i r s t - s t a g e  l a r v a e  w e r e  p l a c e d  o n  
e a c h  h o s t  p l a n t ,  a n d  m a i n t a i n e d  i n  a n  e n v i r o n m e n t a l  c h a m b e r .  L a r v a e  w e r e  
c h e c k e d  d a i l y ,  a n d  t h e  s t a d i a  r e c o r d e d .  U p o n  a d u l t  e m e r g e n c e ,  t h e  s e x  w a s  
T h e  g r e e n  c l o v e r w o r m ,  P l a t h y p e n a  s c a b r a  ( F . )  i s  a n  o c c a s i o n a l  p e s t  
o f  I o w a  s o y b e a n .  P r i m a r i l y  d e f o l i a t o r s ,  t h e  l a r v a e  u s u a l l y  f e e d  o n  t h e  
l e a f  t i s s u e  o f  s o y b e a n .  I n  t h e  l a b o r a t o r y ,  t h e y  h a v e  b e e n  o b s e r v e d  
f e e d i n g  o n  s o y b e a n  p o d s ,  f l o w e r s ,  c o t y l e d o n s ,  a n d  s t e m s ,  b u t  o n l y  
u n d e r  c o n d i t i o n s  o f  s t a r v a t i o n  ( P e d i g o  e t  a l . ,  1 9 7 3 ) .  T h e  f i r s t  2  i n s  t a r s  
f e e d  o n  t h e  l o w e r  e p i d e r m i s  o f  t h e  l e a f ,  w h i l e  l a t e r  s t a g e s  e a t  c o m -
p l e t e l y  t h r o u g h  t h e  l e a f .  
T h e  i n s e c t  r e p o r t e d l y  d e v e l o p s  o n  3 4  p l a n t  s p e c i e s  ( P e d i g o  e t  a l . ,  
1 9 7 3 ) .  I n  I o w a ,  t h e  m o s t  c o m m o n  h o s t s  a r e  s o y b e a n ,  a l f a l f a ,  a n d  
c l o v e r .  M o s t  r e s e a r c h  h a s  f o c u s e d  o n  f e e d i n g  b e h a v i o r  o n  s o y b e a n  a n d  
a l f a l f a  b e c a u s e  o f  t h e  e c o n o m i c  i m p o r t a n c e  o f  t h e s e  c r o p s .  
T h e  e g g  t o  a d u l t  s t a d i u m  h a s  b e e n  r e c o r d e d  f o r  a l f a l f a  ( H i l l  1 9 2 5 ,  
S m i t h  a n d  F r a n k l i n ,  1 9 6 1 ) ,  c l o v e r  ( C o q u i l l e t t  1 8 8 1 ) ,  a n d  s o y b e a n  
( S t o n e  a n d  P e d i g o ,  1 9 7 2 ) .  H o w e v e r ,  o n l y  S t o n e  a n d  P e d i g o  (  1 9 7 2 )  
r e a r e d  t h e  l a r v a e  u n d e r  l a b o r a t o r y  c o n d i t i o n s ,  w h e r e  t e m p e r a t u r e  a n d  
h u m i d i t y  c o u l d  b e  c l o s e l y  r e g u l a t e d .  
T h i s  s t u d y  w a s  i n i t i a t e d  t o  d e t e r m i n e  p o s s i b l e  d i f f e r e n t i a l  e f f e c t s  o f  
t h e  p r i m a r y  I o w a  h o s t s ,  a l f a l f a  a n d  s o y b e a n ,  o n  g r e e n  c l o v e r w o r m  
d e v e l o p m e n t .  T h i s  i n f o r m a t i o n  i s  n e c e s s a r y  t o  u n d e r s t a n d  t h e  e c o l o g y  
o f  t h e  s p e c i e s .  
M E T H O D S  A N D  M A T E R I A L S  
G r e e n  c l o v e r w o r m  e g g s  w e r e  o b t a i n e d  f r o m  f i e l d - c o l l e c t e d  f e m a l e s .  
T h e  f e m a l e s  w e r e  p l a c e d  i n  I - p t  o v i p o s i t i o n  c a g e s  w i t h  a  2 "  x  4 "  
r o u g h e n e d  b l o t t e r  p a p e r  s t r i p  ( P e d i g o ,  1 9 7 1 )  u s e d  a s  a n  o v i p o s i t i o n a l  
s u r f a c e .  T h e  s t r i p s  w e r e  p l a c e d  i n  a  g r o w t h  c h a m b e r  w i t h  t h e  f o l l o w i n g  
e n v i r o n m e n t a l  c o n d i t i o n s :  1 6  h r  p h o t o p h a s e ,  3 0 ° C  t e m p e r a t u r e ,  a n d  
7 5 %  R H .  T h e  h u m i d i t y  w a s  m a i n t a i n e d ,  b y  u s i n g  N a C l ,  a c c o r d i n g  t o  
t h e  m e t h o d  i n d i c a t e d  b y  W i n s t o n  a n d  B a t e s  (  1 9 6 0 ) .  
A f t e r  e c l o s i o n ,  I  s t - s t a g e  l a r v a e  w e r e  p l a c e d  i n  s e p a r a t e  I - p t  i c e  
c r e a m  c a r t o n s .  E a c h  c a r t o n  c o n t a i n e d  e i t h e r  a  s o y b e a n  t r i f o l i a t e  o r  a n  
a l f a l f a  s p r i g  i n  a  f l o r i s t ' s  p i c k  ( A q u a - p i e @ ) .  T h e  t o p s  o f  t h e  c a r t o n s  
w e r e  r e m o v e d  a n d  c o v e r e d  w i t h  n y l o n  m e s h  f o r  v e n t i l a t i o n .  A  c o m -
p l e t e l y  r a n d o m i z e d  d e s i g n  w a s  u s e d ,  4  t r i a l s  o f  2  t r e a t m e n t s  ( h o s t  p l a n t s  
c o n s t i t u t e d  t r e a t m e n t s ) ,  w i t h  2 0  r e p l i c a t i o n s  i n  e a c h  t r e a t m e n t .  
T h e  l a r v a e  w e r e  e x a m i n e d  a t  2 4 - h r  i n t e r v a l s  a n d  t h e  s t a g e s  r e c o r d e d .  
L a r v a l - i n s t a r s  w e r e  d e t e r m i n e d  b y  m e a s u r i n g  h e a d - c a p s u l e  w i d t h s .  
P u p a l  w e i g h t s  w e r e  r e c o r d e d  a n d  a d u l t  s e x  d e t e r m i n e d  u p o n  
e m e r g e n c e .  
1  
J o u r n a l  P a p e r  N o .  J - 8 5 5 0  o f  t h e  I o w a  A g r i c u l t u r e  a n d  H o m e  E c o n o m i c s  
E x p e r i m e n t  S t a t i o n ,  A m e s ,  I o w a .  P r o j e c t  N o .  1 9 5 6 .  
2
G r a d u a t e  R e s e a r c h  A s s i s t a n t  a n d  P r o f e s s o r ,  r e s p e c t i v e l y ,  D e p a r t m e n t  o f  
E n t o m o l o g y ,  I o w a  S t a t e  U n i v e r s i t y ,  A m e s ,  I A  5 0 0  I  I .  
r e c o r d e d .  R e s u l t s  s h o w e d  t h a t  l a r v a e  r e a r e d  o n  s o y b e a n  c o m p l e t e d  e g g  t o  a d u l t  
d e v e l o p m e n t  i n  a  s i g n i f i c a n t l y  s h o r t e r  t i m e  t h a n  l a r v a e  r e a r e d  o n  a l f a l f a .  T h e r e  
w a s  n o  s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  t h e  d e v e l o p m e n t a l  r a t e s  o f  t h e  m a l e s  o n  
e i t h e r  a l f a l f a  o r  s o y b e a n .  H o w e v e r ,  t h e r e  w a s  a  s i g n i f i c a n t  d i f f e r e n c e  i n  f e m a l e  
d e v e l o p m e n t  b e t w e e n  t h e s e  t w o  h o s t s .  
I N D E X  D E S C R I P T O R S :  P l a t h y p e n a  s c a b r a ,  g r e e n  c l o v e r w o r m ,  f e e d i n g ,  
a l f a l f a ,  s o y b e a n .  
R E S  U L  T S  A N D  D I S C U S S I O N  
T h e  e x p e r i m e n t  c o n s i s t e d  o f  4  s e p a r a t e  t r i a l s ;  h o w e v e r ,  t h e  4 t h  t r i a l  
w a s  d i s c a r d e d  b e c a u s e  o f  u n u s u a l l y  h i g h  l a r v a l  m o r t a l i t y  i n  t h e  a l f a l f a  
t r e a t m e n t .  T h e  r e a s o n  f o r  t h e  h i g h  m o r t a l i t y  w a s  u n k n o w n .  
T h e  m e a n  s t a d i a  f o r  g r e e n  c l o v e r w o r m  s t a g e s  i s  g i v e n  i n  T a b l e  I .  A  
d i f f e r e n c e  o f  1 . 2  d a y s  w a s  f o u n d  i n  t h e  t o t a l  e g g  t o  a d u l t  s t a d i u m  
b e t w e e n  l a r v a e  f e d  a l f a l f a  a n d  t h o s e  f e d  s o y b e a n  f o l i a g e .  D e v e l o p m e n t  
o n  s o y b e a n  w a s  s i g n i f i c a n t l y  f a s t e r  t h a n  o n  a l f a l f a  ( F  =  9 . 6 8 ,  P  <  
0 . 0 5 ) .  T h e  l a r v a l  s t a d i u m  w a s  1 5 . 2  d a y s  o n  s o y b e a n  a n d  1 5 . 8  d a y s  o n  
a l f a l f a .  T h e r e  w a s  n o  s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  t h e  l e n g t h  o f  t h e  
l a r v a l  s t a g e s  ( F  =  3 .  9 2 ,  P  >  0 . 0 5 ) .  
A  d i f f e r e n c e  o f  0 . 4  d a y s  w a s  f o u n d  i n  t h e  p u p a l  s t a d i u m  b e t w e e n  
a l f a l f a  a n d  s o y b e a n .  T h e  p u p a l  s t a d i u m  o n  s o y b e a n  w a s  s i g n i f i c a n t l y  
s h o r t e r  t h a n  t h a t  o f  a l f a l f a  ( F  =  1 1 .  9 7 ,  P  <  0 . 0 5 ) .  
T h e  l a r v a l  s t a g e  o n  s o y b e a n  w a s  3 . 8  d a y s  s h o r t e r  t h a n  t h a t  o f  S t o n e  
a n d  P e d i g o  (  1 9 7 2 ) .  T h e  l a r v a l  s t a g e  o n  a l f a l f a  w a s  7  . 0  d a y s  s h o r t e r  t h a n  
t h a t  o f  H i l l  (  1 9 2 5 )  a n d  1 . 2  d a y s  s h o r t e r  t h a n  t h a t  o f  S m i t h  a n d  F r a n k l i n  
( 1 9 6 1 ) .  T h e  e g g  t o  a d u l t  s t a d i u m  f o r  s o y b e a n  c o u l d  n o t  b e  c o m p a r e d  
w i t h  S t o n e  a n d  P e d i g o  (  1 9 7 2 ) ,  b e c a u s e  t h e y  d i d  n o t  r e c o r d  t h e  e g g  
s t a d i u m .  T h e  e g g  t o  a d u l t  s t a d i u m  o n  a l f a l f a  w a s  9 . 8  d a y s  s h o r t e r  t h a n  
t h a t  o f  H i l l  (  1 9 2 5 )  a n d  4 . 3  d a y s  s h o r t e r  t h a n  t h a t  o f  S m i t h  a n d  F r a n k l i n  
( 1 9 6 1 ) .  T h e  d i f f e r e n c e  i n  t h e  r e s u l t s  o b t a i n e d  i n  t h i s  s t u d y  a n d  t h o s e  
f r o m  p r e v i o u s  s t u d i e s  w a s  p r o b a b l y  c a u s e d  b y  d i f f e r e n c e s  i n  l a r v a l  
r e a r i n g  c o n d i t i o n s .  T h e  l a r v a e  i n  t h i s  s t u d y  w e r e  r e a r e d  u n d e r  c o n t r o l -
l e d  l a b o r a t o r y  c o n d i t i o n s .  H i l l  (  1 9 2 5 )  r e a r e d  t h e  l a r v a e  u n d e r  
' ' n a t u r a l ' '  c o n d i t i o n s  i n  a n  o u t d o o r  i n  s e c t a r y .  S t o n e  a n d  P e d i g o  (  19 7 2 )  
r e a r e d  t h e  l a r v a e  i n  t h e  l a b o r a t o r y ,  b u t  u n d e r  v a r y i n g  t e m p e r a t u r e  
c o n d i t i o n s .  S m i t h  a n d  F r a n k l i n  (  1 9 6 1 )  d i d  n o t  r e p o r t  r e a r i n g  c o n d i -
t i o n s .  
T h e  d i f f e r e n c e s  i n  t h e  e g g  t o  a d u l t  s t a d i u m  a l s o  w e r e  c o n s i d e r e d  
a c c o r d i n g  t o  s e x .  T h e  e g g  t o  a d u l t  s t a d i u m  f o r  m a l e s  w a s  2 8 . 2  d a y s  o n  
s o y b e a n  a n d  2 9 .  I  d a y s  o n  a l f a l f a .  T h e  f e m a l e  e g g  t o  a d u l t  s t a d i u m  w a s  
2 7 . 4  d a y s  o n  s o y b e a n  a n d  2 8 .  8  d a y s  o n  a l f a l f a .  A n  a n a l y s i s  o f  v a r i a n c e  
s h o w e d  n o  s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  e g g  t o  a d u l t  s t a d i u m  b e t w e e n  
m a l e s  r e a r e d  o n  a l f a l f a  a n d  t h o s e  r e a r e d  o n  s o y b e a n  ( F  =  2 . 8 1 ,  P  >  
0 . 0 5 ) ;  f e m a l e s  s h o w e d  a  s i g n i f i c a n t  d i f f e r e n c e .  F e m a l e s  r e a r e d  o n  
s o y b e a n  h a d  a  s i g n i f i c a n t l y  s h o r t e r  e g g  t o  a d u l t  s t a d i u m  t h a n  f e m a l e s  
r e a r e d  o n  a l f a l f a  ( F  =  6 . 7 4 ,  P  <  0 . 0 5 ) .  
T h e  m e a n  p u p a l  w e i g h t  w a s  9 3 . 6  m g  f o r  t h o s e  r e a r e d  o n  a l f a l f a  a n d  
8 8 .  I  m g  f o r  t h o s e  r e a r e d  o n  s o y b e a n .  A n  a n a l y s i s  o f  v a r i a n c e  s h o w e d  
n o  s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  p u p a l  w e i g h t s  o n  a l f a l f a  a n d  s o y b e a n  
( F  =  2 .  7 6 ,  P  >  0 . 0 5 ) .  H o w e v e r ,  t h e r e  w a s  a  d i f f e r e n c e  i n  p u p a l  w e i g h t  
a c c o r d i n g  t o  s e x .  T h e  m e a n  p u p a l  w e i g h t  f o r  m a l e s  w a s  1 0 6 . 8  m g  o n  
a l f a l f a  a n d  1 0 1 . 8  m g  o n  s o y b e a n .  T h e  m e a n  f e m a l e  p u p a l  w e i g h t  w a s  
8 0 . 6  m g  o n  a l f a l f a  a n d  7 7 .  7  m g  o n  s o y b e a n .  M a l e  p u p a e  w e r e  s i g n i f i c -
1
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Table I . Green cloverworm development in days for each growth stage on different hosts. 
Egg Larval Instars Larval Pupal Egg to 
Host stage 2 3 4 
Soybean 5 2 .2 2. 1 2.0 2.0 
Alfa lfa 5 2.4 2.2 2.0 2.1 
0
lncludes some larvae that had 7 stadia. 
antly heav ier than female pupae for both alfa lfa (F = 15.62, P < 0 .05) 
and soybean (F = 70 .57, P < 0.05). The difference in pupal weight 
between the sexes was expected because the adult male green clover-
worm is noticeably larger than the female. 
The lack of difference in pupal weight between insects fed alfalfa 
foliage and those fed soybean foliage would indicate that the nutritive 
conten t of alfalfa and soybean were similar fo r the green cloverworm. 
However, because there was a shorter developmental period for the 
insect on soybean , this host may con tribute more to the insect 's survival 
and reproducti ve potential. 
The reason fo r fas ter development on soybean cannot be determined 
from this experiment. A possibl e ex planati on of this phenomenon is 
that the nutriti ve contents of the host may be similar (and therefore 
pupal weights the same), but the quantity of the nutrients may be 
different. The importance of nutrient quantity has been shown for the 
development of other moths, e.g. the black cutworm (Zaazou et al. 
1973) and the pink bollworm (Yanderzat 1958). However, further 
research is necessary to determine whether it is the quantity of the 
nutrients in the host or some other factor that caused the difference in 
green cloverworm development. 
5 6/6+73 stage stage adult 
2.1 5.0 15.4 7.6 27.8 
2.2 5.0 15.9 8.0 29.0 
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